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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims 1,8 and 15 are rejected under 35 U.S.C. 102(e) as being anticipated by Li 
etal (US 7,061,994). 

Li teaches of a receiver (Fig. 2, Col 3, Lines 43 - 44) for receiving and 
processing a wireless communication signal, the receiver comprising: (a) at least one 
demodulator (multipliers #110, #112, local oscillator #106, phase shifting device #108, 
Fig.2, Col 3, Lines 41 - 49), which outputs analog real (in-phase, Fig. 2) and imaginary 
(quadrature, Fig.2) signal components on real and imaginary signal paths, respectively, 
in response to receiving the communication signal; (b) an analog to digital converter 
(ADC) (#118, #120, Fig.2) coupled to the real and imaginary signal paths for receiving 
the analog real and imaginary signal components and outputting respective digital real 
(h, Fig.2) and imaginary signal (Qi, Fig.2) components (Col 4, Lines 16 - 28); and (c) a 
digital cross-talk compensation module (l/Q Imbalance Correction Device, #102, Fig.2) 
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in communication with the ADC, wherein the digital cross-talk compensation module 
receives the digital real (li, Fig. 2) and imaginary signal (Qi, Fig. 2) components, 
estimates cross-talk interference (phase and amplitude correction, Col 3, Lines 19-31) 
on the real signal component resulting from energy from the imaginary signal 
component being induced into the real signal path (IQ imbalance), estimates cross-talk 
interference (Col 3, Lines 19 - 31) on the imaginary signal component resulting from 
energy from the real signal component being induced into the imaginary signal path (IQ 
imbalance) and outputs digital real (h, Fig. 2) and imaginary cross-talk compensated 
signal (Q2, Fig.2) components (Col 4, Lines 28 - 40). 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 
USPQ459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 2, 9 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Li in view of Cope et al (US 2005/0157813). 

Li teaches all of the limitations of claim 1, 8 and 16 as well as a real signal path 
for receiving the digital real signal component (h, Fig.2); an imaginary signal path for 
receiving the digital imaginary signal component (Qi, Fig.2); a first adder for adding a 
real cross-talk compensation signal (xh or xQi, Col 5, Lines 17-25) to the digital real 
signal component (h or Qi); and (vi) a second adder for adding an imaginary cross-talk 
compensation signal (xQi or xh, Col 5, Lines 17-25) to the delayed digital imaginary 
signal component (Qi or h). However, Li does not teach of a first and second delay 
delay unit. 
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Cope teaches of methods and apparatus for signal distortion correction (title of 
invention). Cope uses a digital delay in parallel with the predistortion processing (#14, 
Fig. 2a). This delay (#32) has unity gain and serves to time-align the linear signal with 
the error signal at the summing junction (#34). 

Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to have inserted a delay unit in the real/imaginary path 
so that the output from the delay unit would be time-aligned with the real/imaginary 
cross-talk compensation signal at the input of the adding units. 

Claims 3, 10 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Li and Cope as applied to claims 2, 9 and 16 above, and further in view of Churchill 
et al. (US 3,950,750). 

Li and Cope teach all the limitations of claims 2, 9 and 16. Li further teaches of a 
coefficient updating device (#128, Fig.2) for controlling the l/Q imbalance compensation 
module (#126, Fig, 2) (Col 4, Lines 41 - 55). However, Li does not teach of the controller 
communicating with the ADC. 

Churchill teach of a method and apparatus for correcting amplitude and phase 
imbalances between the "in phase" and "quadrature" channels of a digital signal 
processor by determining a correction coefficient from a test signal periodically 
introduced into the quadrature phase detector of a radar system (Abstract, Lines 1 - 6). 
A timing and control signal generator (#24, Fig. 1 ) is used to produce a series of pulses 
at a frequency of 5 MHZ ("C.P./2.", Fig.1) coupled to A/D converters (36i, 362, Fig. 1) so 
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that the analog signals applied to such converters are digitized at a 5 MHZ rate (Col 3, 
Lines 49 - 59). The timing and control signal generator also provides an enabling signal 
on a line marked "T," such signal being used by the compensator (#38)(Col 4, Lines 55 
- 56). 

Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have used a controller that would communicate on both 
the ADC and the compensator to maintain the synchronization between the real and 
imaginary components. 

Claims 4, 6, 11, 13, 18 and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Li in view of Pelchat et al (US 4,220,923). 

Li teaches all the limitations of claim 1, 8 and 15 as well as a real or imaginary 
signal path for receiving the digital real or imaginary signal component as discussed 
above. However, Li does not specifically teach how the real or imaginary cross-talk 
compensation signal is been produced. 

Pelchat teaches a system for an adaptive interference reduction system for 
crosstalk cancellation in a dual polarization system (title of invention). Pelchat teaches 
of a system wherein the digital cross-talk compensation module comprises (Fig.3): (i) a 
real (#10, vertical signal, Fig.1 and 3) or imaginary (#12, horizontal signal, Fig.1 and 3, 
Col 3, Lines 5 - 20) signal path for receiving the real or imaginary signal component; (ii) 
a delay unit (#110, #112, Fig.3) coupled to the real (#10) or imaginary (#12) signal path 
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for receiving the real signal component and outputting the real signal component (#128) 
after a predetermined delay period expires (Col 7, Lines 6-11); (iii) an adder (#120, 
Fig.3) coupled to the real or imaginary signal path and to the delay unit (as shown in 
Fig.2), the adder for adding a negative value (negative terminal) of the digital real signal 
component to the delayed digital real signal component output by the delay unit to 
generate a first resulting signal (Col 7, Lines 19 - 26); and (iv) a multiplier coupled to 
the adder (#120, Fig.3) for multiplying the first resulting signal with a compensation 
signal having a predetermined value (weight) to generate a second resulting signal 
(output from weighting device #124) used for adjusting the real or imaginary signal 
component to compensate for distortion (Col 4, Lines 2-5) due to the occurrence of 
cross-talk between the analog real and imaginary signal components (weighting device, 
#124, Fig.3, Col 7, Lines 27 - 29, Fig. 1 - 3). 

Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have used the apparatus of Pelchat to produce the real 
or imaginary cross-talk compensation signal by the use of delay units to produce 
echoes, an adder to approximate a filter and a weighting device to produce a weighted 
and phase adjusted output from the filter to compensate crosstalk on the real or 
imaginary component. 
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Claims 5, 7, 12, 14, 19 and 21 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Li and Pelchat as applied to claims 4, 9 and 16 above, and further in 
view of Churchill et al. (US 3,950,750). 

Li and Pelchat teach all the limitations of claims 4, 6, 11, 13, 18 and 20. Li further 
teaches of a coefficient-updating device (#128, Fig.2) for controlling the l/Q imbalance 
compensation module (#126, Fig. 2) (Col 4, Lines 41 - 55). However, Li does not teach 
of the controller communicating with the ADC. 

Churchill teach of a method and apparatus for correcting amplitude and phase 
imbalances between the "in phase" and "quadrature" channels of a digital signal 
processor by determining a correction coefficient from a test signal periodically 
introduced into the quadrature phase detector of a radar system (Abstract, Lines 1 - 6). 
A timing and control signal generator (#24, Fig.1) is used to produce a series of pulses 
at a frequency of 5 MHZ ("C.P./2.", Fig.1 ) coupled to AID converters (36i, 362, Fig. 1) so 
that the analog signals applied to such converters are digitized at a 5 MHZ rate (Col 3, 
Lines 49 - 59). The timing and control signal generator also provides an enabling signal 
on a line marked "T," such signal being used by the compensator (#38)(Col 4, Lines 55 
-56). 

Therefore, it would have been obvious to one having ordinary skill in the art at the 
time the invention was made to have used a controller that would communicate on both 
the ADC and the compensator to maintain the synchronization between the real and 
imaginary components. 
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Response to Arguments 

Applicant's arguments filed on April 17 th ' 2007 have been fully considered but 
they are not persuasive. 

The Applicant submits that Li fails to teach or suggest that the IQ imbalance 
correction device 102 estimates the crosstalk interference caused by the real I and 
imaginary Q signal components. 

The Examiner disagrees. Li teaches of an IQ imbalance compensation device for 
correcting the phase and amplitude imbalances caused by the I and Q signal 
components. The IQ imbalance is caused by crosstalk interference caused by each of 
the I and Q components. In other words, IQ imbalance is the equivalent of IQ crosstalk. 
This is clearly mentioned by Wright et al (US 2002/0044014) in Paragraph 0163, Lines 9 
- 12, where "IQ crosstalk (IQ phase and amplitude imbalance)." 

The amended claims 1,8 and 15 add the limitation as recited in the claims 
"estimates cross-talk interference on the real signal component resulting from energy 
from the imaginary signal component being induced into the real signal path, estimates 
cross-talk interference on the imaginary signal component resulting from energy from 
the real signal component being induced into the imaginary signal path". This is the 
definition of IQ imbalance/crosstalk interference as defined by the applicant in the 
background in paragraph 0007. 
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Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 . 1 36(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Aristocratis Fotakis whose telephone number is (571) 
270-1206. The examiner can normally be reached on Monday - Thursday 7-5. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Chieh Fan can be reached on (571) 272-3042. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/757,633 



Page 11 



Art Unit: 2611 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




CHIEH M. FAN 
SUPERVISORY PATENT EXAMINER 



